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Selected Bibliography of Statistical Literature, 1930 to 

1957: II. Time Series 

Lola S. Deming 

(October 16, 1959) 

This is the second in a series of bibliographies dealing with various specific subjects 
in the field of statistics. References and titles of important contributions to the study of 
time series have been taken from a wide variety of technical journals published in the many 
languages and countries which have been actively engaged in statistical analysis. 



If this series of subject-classified bibliographies can 
assist the overburdened statistician to keep abreast 
of the great abundance of Literature in his field, our 
aim lias been accomplished. Although the coverage 
of technical journals is worldwide, each bibliography 
is still far from complete. The books and articles 
considered by two prominent reviewing journals to 
be of sufficient statistical importance to include in 
their regular abstracting services form the source 
material for these classified bibliographies. 

This particular subject classification on Time Series 
follows the earlier and closely related one on Correla- 
tion and Regression Theory. 1 The titles and references 
are extracted from a card file made up of abstracts 
taken from Zentralblatt fur Mathematik for the years 
L930 to 1939, and from Mathematical Reviews from 
1940 through 1957. The file of abstracts is main- 
tained on a current basis in the NBS Statistical Engi- 
neering Laboratory; the bibliographies extracted from 
it are necessarily delayed due to loss of time in proc- 
essing, editing, and publishing. 

The following information comes directly from the 
abstracts: 

Author: The author's surname is followed by ini- 
tials only. In the case of complicated surnames, the 
first capitalized word given in the reviewing journal 
is used. When the paper bears the names of more 
than one author, the journal reference appears with 
each author's name, but the title of the paper is given 
with the senior author only. Multiple authorship is 
denoted by the symbol ♦ preceding the surname. 

Title: Given exactly as in the reviewing journal. 
Titles of separately bound publications (books, re- 
ports, etc.) are italicized, and are followed by the 
publisher. 

Reference to literature: In many cases the abbrevia- 
tions of journal names have been necessarily severe 
and unconventional. The name of the journal in 
italics and the number of the volume in boldface, 
are followed by the initial page number. 



1 See p. 55. 



Date of publication: The next figure shows the date 
in parentheses in which the article or book itself 
appeared. 

M (for Mathematical Reviews) and Z (for Zentral- 
blatt fur Mathematik) are followed by the volume 
number and the page number of the reviewing jour- 
nal in which the abstract appears. 

Anderson, R. L. & T. W., Distribution of the circular 
serial correlation coefficient for residuals from a 
fitted Fourier series, Ann. Math. Statist. 21, 59 
(1950). M 11, 530 

Anderson, R. L., The problem of autocorrelation in 
regression analysis, J. Amer. Statist. Assoc. 49, 
113 (1954). M 15, 728 

♦ Anderson, T. W., Statistical inference about 

Markov chains, Ann. Math. Statist. 28, 89 (1957). 

M 18, 944 

Barricelli, N. A., Les plus grands et les plus petits 
maxima ou minima annuels d'une variable cli- 
matique, Arch. Math. Naturvid. 46, 155 (1943). 

M 7, 22 

Bartlett, M. S., Periodogram analysis and continu- 
ous spectra, Biometrika 37, 1 (1950). M 12, 35 

♦ Bartlett, M. S., Extensions of Quenouille's test for 

autoregressive schemes, J. Roy. Statist. Soc. (Ser. 
B) 12, 108 (1950). M 12, 512 

♦ Bartlett, M. S., On the efficiency of procedures for 

smoothing periodograms from time series with 
continuous spectra, Biometrika 42, 143 (1955). 

M 16, 1040 

♦ Bartlett, M. S., Goodness of fit tests for simul- 

taneous autoregressive series, J. Roy. Statist. Soc. 

(Ser. B) 15, 107 (1953). M 15, 333 

Bartlett, M. S., Problemes de l'analyse spectrale des 

series temporelles stationnaires, Publ. Inst. Statist. 

Univ. Paris 3, 119 (1954). M 16, 731 

Bartlett, M. S., On the theoretical specification and 

sampling properties of autocorrelated time-series, 

Suppl. J. Roy. Statist. Soc. 8, 27 (1946). M 8, 283 
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Bartlett, M. S., Corrigenda to the paper "On the 
theoretical specification and sampling properties of 
auto correlated time-series, J. Roy. Statist. Soc. 
(Ser. B) 10, (1948). M 10, 724 

Bates, G. E., Joint distributions of time intervals for 
the occurrence of successive accidents in a general- 
ized Polya scheme, Ann. Math. Statist. 26, 705 
(1955). ' M17, 872 

^Bayley, G. V., The "effective" number of inde- 
pendent observations in an autocorrelated time 
series, Suppl. J. Roy. Statist. Soc. 8, 184 (1946). 

M 8, 591 

4Bentzel, R., On statistical demand analysis from 
the viewpoint of simultaneous equations, Skand. 
Aktuarietidskr. 29, 95 (1946). M 8, 216 

Berger, E. R., Harmonische Analyse diskreter 
Zahlenreihen, Z. Angew. Math. Mech. 22, 269 
(1942). M5, 51 

♦Birdsall, T. G., (See D. Middleton), J. Appl. 
Phys. 25, 128 (1954). 

Blake, A., Criteria for the reality of apparent peri- 
odicities and other regularities, Publ. Bur. Central 
Seismologique Internat. (Ser. A) No 16, (1946). 

M 9, 603 

Blanc-Lapierre, A., Sur quelques modeles statis- 
tiques suggeres par l'etude de Peffet de scintillation, 
Publ. Inst. Statist. Univ. Paris 2, 3 (1953). 

M15, 811 

Blassel, P., Erreur due a une duree d'integration 
finie dans la determination des fonctions d'auto- 
correlation, Ann. Telecommun. 8, 406 (1953). 

M 15, 454 

Bochner, S., Fourier transforms of time series, Proc. 
Nat. Acad, Sci. U. S. A. 39, 302 (1953). 

M 14, 1101 

Brelot, Sur Pinfluence des erreurs de inesure en 
statistique et biometrie, Extrait du Bull. Trav. 
Publ. Stat. Aquicult. et Peche Castiglione, 32 pp. 
(1937). Z 19, 130 

Brown, G. W., Notes on the solution of linear 
systems involving inequalities, Proc. Symp. Digital 
Cole. Mach. (Harvard Univ. Press. 1951). 

M 13, 261 

♦Bryan, J. G., (See G. P. Wadsworth), Geophysics 
18, 539 (1953). 

Castellano, V., Contribute alio studio delle serie 
cicliche, Statistica, Bologna 15, 23 (1955). 

M16, 1134 

Champernowne, D. G., Sampling theory applied to 
autoregressive sequences, J. Roy. Statist. Soc. (Ser. 
B) 10, 204 (1948). M 10, 724 

Chandler, K. N., The distribution and frequency of 
record values, J. Roy. Statist. Soc. (Ser. B) 14, 
220 (1952). M14, 778 

♦ Cox, D. R., The superposition of several strictly 
periodic sequences of events, Biometrika 40, 1 (1953). 

M 14, 1105 

Cruickshank, A. J. O., A note on time series and the 
use of jump functions in approximate analysis, 
Proc. Inst. Elec. Engrs. (C) 102, 81 (1955). 

M16, 1134 



Curtiss, J. H., Acceptance sampling by variables, 
with special reference to the case in which quality 
is measured by average or dispersion, J. Research 
Nat. Bur. Standards 39, 271 (1947). M 9, 366 

Daniels, H. E., The theory of position finding, J. 
Roy. Statist. Soc. (Ser. B) 13, 186 (1951). 

M 13, 963 

Daniels, H. E., The approximate distribution of 

serial correlation coefficients, Biometrika 43, 169 

(1956). M 18, 79 

Das, A. C, On the estimation of parameters in a 

recursive system, Sankhya 11, 273 (1951). 

M 14, 66 

♦ Davenport, W. B., Statistical errors in measure- 
ments on random time functions, J. Appl. Phys. 
23, 377 (1952). M 13, 763 

Davis, H. T., The Analysis of Economic Time Series, 
Monograph, No. 6, Cowles Commission, Principia 
Press, Bloomington, Ind.(1941). M 3, 176 

Davis, H. T., The statistics of time series, Math. 
Monographs, Vol. 1, pp. 45-85, Northwestern 
Univ. Evanston, 111. (1941). M 3, 175 

♦ Diananda, P. H., (See M.S. Bartlett.) J. Roy. Statist. 
Soc. (Ser. B) 12, 108 (1950). 

Dieulefait, C. E., On Slutsky's sinusoidal limit law, 
derived from a new sequence of random variables, 
An. Soc. Ci. Argentina 134, 257 (1942). 

M 5, 207 

Dodd, E. L., The length of the cycles which result 
from the graduation of chance elements, Ann. 
Math. Statist. 10, 254 (1939). M 1, 23 

Dodd, E. L., The problem of assigning a length to 
the cycle to be found in a simple moving average 
and in a double moving average of chance data, 
Econometrica 9, 25 (1941). M 2, 237 

Dodd, E. L., The cyclic effects of linear graduations 
persisting in the differences of the graduated 
values, Ann. Math. Statist. 12, 127 (1941). 

M 3, 10 

Domb, C, The statistics of correlated events, 
Philos. Mag. 41, 969 (1950). M 12, 426 

Doob, J. L., The elementary Gaussian processes, 
Ann. Math. Statist. 15, 229 (1944). M 6, 89 

Doob, J. L., Time series and harmonic analysis, 
Proc. Symp. Math. Stat. Prob, pp. 303-343, Univ. 
Cal. Press, Berkeley (1949). M 10, 385 

♦ Dvoretzky, A., Sequential decision problems for 
processes with continuous-time parameter. Test- 
ing hypotheses, Ann. Math. Statist. 24, 254 (1953). 

M 14, 997 

^Eisenhart, C, Selected techniques oj statistical 
analysis for scientific and industrial research and 
production and management engineering (McGraw- 
Hill Book Co., Inc., New York, 1947). 

M 9, 365 

Faesi, M., Uber die Glattung statistischer Ver- 
teilungsreihen, Mitt. Verein. Schweiz. Versich. 
Math. 40, 61 (1940). M 3, 10 
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Feather, N., On the statistics of random distributions 
of paired events, with applications to the results 
obtained in the use of the interval selector with 
particle counters, Proc. Cambridge Philos. Soc. 39, 
84 (1943). M 4, 223 

♦Feron, 'R., (See C. Fourgeaud), Publ. Inst. Statist., 
Univ. Paris 1, 21 (1952). 

♦Foster, F. G., Distribution free tests in time-series 
based on the breaking of records, J. Roy. Statist. 
Soc. (Ser. B) 16, 1 (1954). M 16, 385 

♦Foster, F. G., A sampling experiment on the powers 
of the records tests for trend in a time series, J. Roy. 
Statist. Soc. (Ser. B) 17, 115 (1955). M 17, 382 

♦Fourgeaud, C, Quelques remarques sur Pestima- 
tion des variations saisonnieres, Publ. Inst. Statist. 
Univ. Paris 1, 21 (1952). M 15, 811 

Franz, K., Relations between signal and spectrum, 
Revista Union Mat. Argentina 14, 140 (1950). 

M 11, 660 

Galletti, R., A note on graphs, J. Madras Univ. 
(Sect. B) 15, 19 (1943). M 7, 87 

Geary, R. C., Studies in relations between economic 
time series, J. Roy. Statist. Soc. (Ser. B) 10, 140 
(1948) ; M 10, 553 

Geary, R. C., Determination of linear relations 
between systematic parts of variables with errors 
of observation the variances of which are unknown, 
Econometrica 17, 30 (1949). M 10, 465 

Gebelein, H., Maximalkorr elation und Korrelations- 
spektrum, Z. Angew. Math. Mech. 33, 9 (1952). 

M 13, 669 

Geisser, S., The modified mean square successive 
difference and related statistics, Ann. Math. 
Statist. 37, 819 (1956). M 18, 423 

Gbidoli, G. B., Generalizzazione della legge sinus- 
oidale, Statistica, Milano 9, 72 (1949). 

M 11, 672 

Ghosh, B., A multi-stage stochastic model for some 
natural fields, Calcutta Statist. Assoc. Bull. 3, 21 
(1950). M 13, 347 

Ghurye, S. G., A method of estimating the param- 
eters of an autoregressive time-series, Biometrika 
37, 173 (1950). M 13, 118 

Gibson, G. D., A rapid method for ascertaining serial 
lag correlation, Biometrika 37, 288 (1950). 

M 12, 430 

Gleissberg, W., Ein Kriterium fur die Realitat 
zyklischer Variationen, Rev. Fac. Sci. Univ. 
Istanbul (A) 10, 36 (1945). M 8, 40 

Glock, W. S., A rapid method of correlation for con- 
tinuous time series, Amer. J. Sci. 340, 437 (1942). 

M 4, 27 

♦ Goodman, L. A., (See T. W. Anderson) , Ann. Math. 
Statist. 38, 89 (1957). 

Goodman, L. A., A further note on "Finite Markov 
processes in psychology/' Psychometrika 18, 245 
(1953). M 15, 333 

Grant, A. M., Some properties of runs in smoothed 
random series, Biometrika 39, 198 (1952). 

M 13, 963 



Grenander, U., On the estimation of regression co- 
efficients in the case of an autocorrelated disturb- 
ance, Ann. Math. Statist. 35, 252 (1954). 

M 15, 973 

♦ Grenander, IL, On spectral analysis of stationary 

time series, Proc. Nat. Acad. Sci. U.S.A. 38, 51*9 
(1952). M 14,61 

♦ Grenander, U., Statistical analysis of stationary time 
series, (John Wiley & Sons, N.Y., 1957). 

M 18,959 

♦ Grenander, U., Some problems in estimating the 
spectrum of a time series, Proc. Symp. Math. Stat. 
Prob, 1 pp. 77-93, U. Calif. Pres., Berkeley (1956). 

\I 18,946 

♦ Grenander, U., Statistical spectral analysis of time 
series arising from stationary stochastic processes, 
Ann. Math. Statist. 34, 537 (1953). M 15, 448 

♦ Grenander, U., Comments on statistical spectral 

analysis, Skand. Aktuarietidskr. 36, 182 (1953). 

M 15, 728 

♦ Grenander, U., An extension of a theorem of G. 
Szego and its application to the study of stochastic 
processes, Trans. Amer. Math. Soc. 76, 112 (1954). 

M 15, 448 

♦ Grenander, U., Regression analysis of time series 
with stationary residuals, Proc. Nat. Acad. Sci. 
U.S.A. 40, 812 (1954). M 15, 974 

Gumbel, E. J., Probability-interpretation of the ob- 
served return-periods of floods, Trans. Amer. 
Geophys. Union 1941, 836 (1941). M 4, 29 

Gumbel, E. J., La duree de retour, La Meteorologie 
1943,71 (1943). M 7, 319 

Gumbel, E. J., Simplified plotting of statistical ob- 
servations, Trans. Amer. Geophys. Union 36, 69 
(1945). M 7, 133 

Gurland, J., An example of autocorrelated disturb- 
ances in linear regression, Econometrica 33, 218 
(1954). M 15,887 

Hafstad, L. R., On the Bartels technique for time- 
series analysis, audits relation to the analysis of 
variance, J. Amer. Statist. Assoc. 35, 347 (1940). 

M 1, 349 

Hald, A., The Decomposition of a Series of Obser- 
vations Composed of a Trend, a Periodic Move- 
ment and a Stochastic Variable, Thesis, Univ. of 
Copenhagen (1948). M 9, 363 

♦Hammersley, J. M., (See G. V. Bayley), Suppl. J. 
Roy. Statist. Soc. 8, 184 (1946). 

Hannan, E. J., The asymptotic powers of certain 
tests based on multiple correlations, J. Roy. 
Statist. Soc. 18, 227 (1956). M 18, 682 

Hannan, E. J., An exact test for correlation between 
time series, Biometrika 43, 316 (1955). 

M 17,381 

Hanner, O., Deterministic and non-deterministic 
stationary random processes, Ark. Mat. 1, 161 
(1950). Mil, 606 

Hartley, H. O., Second order autoregressive schemes 
with time-trending coefficients, J. Roy. Statist. Soc. 
(Ser. B) 14, 229 (1952). M 14, 778 

♦Hastay, M. W., (See C. Eisenhart), McGraw-Hill 
Book Co., Inc., New York (1947). 
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Hoel, P. G., Confidence bands for polynomial curves, 
Ann. Math. Statist. 25, 534 (1954). M 16, 155 

♦ Hurley, P. M., (See G. P. Wads worth), Geophysics 
18, 539 (1953). 

♦Huruya, S., (See T. Kitagawa), Mem. Fac. Sci. 
Kyusyu Imp. Univ. ^ (A) 2, 151 (1942). 

Hurwicz, L., Stochastic models of economic fluctua- 
tions, Econometrica 12, 114 (1944). M 6, 11 

♦Hurwitz, H., Statistical analysis of certain types of 
random functions, Ann. Math. Statist. 15, 173 
(1944). M 6, 89 

Huttly, N. A., The fitting of regression curves with 
auto-correlated data, Biometrika 43, 468 (1956). 

M 18, 522 

♦Ikeda, N., (See T. Seguchi), Mem. Fac. Sci. 

Kyusyu Univ. (A) 8, 187 (1954). 
Insolera, F., Sulla durata massima della vita umana, 

Giorn. Mat. Finanz. II, 1 (1938). Z 20, 47 

Ito, K., On the distribution of population bv ages, 

Proc. Phys. Math. Soc. Jap. Ill, 20, 908 (1938). 

Z 20, 47 
Jenkins, G. M., Tests of hypotheses in the linear 

autoregressive model. II. Null distributions for 

higher order schemes: non-null distributions, 

Biometrika 43, 186 (1956). M 18, 79 

Jenkins, G. M., An angular transformation for the 

serial correlation coefficient, Biometrika 41, 261 

(1954). M 15, 974 

4 Johnson, It. A., (See W. B., Davenport), J. Appl. 

Phys. 23, 377 (1952). 
Johnson, N. L., Tests of significance in the variate 

difference method, Biometrika 35, 206 (1948). 

M 10, 51 
Johnson, N. L., Alternative systems in the analysis 

of variance, Biometrika 35, 80(1948). M 10, 313 
Johnson, N. L., Time series, J. Inst. Actuaries 

Students' Soc. 10, 13 (1950). M 12, 430 

Johnston, J., A revised test for svstematic oscillation, 

J. Boy. Statist. Soc. (Ser B) 16, 292 (1954). 

M 17, 57 
Jowett, G. H., Sampling properties of local statistics 

in stationary stochastic series, Biometrika 42, 160 

(1955). M 16, 1134 

♦Kac, M., (See H. Hurwitz), Ann. Math. Statist. 15, 

173 (1944). 
♦Kannan, M. B., (See A. Matthai), Sankhya 11, 

218 (1951). 
Kano, S., On the filter problem of a stationary 

stochastic process, Bull. Math. Statist. 5, 47 (1953). 

M 15, 638 
Karhunen, K., Uber die Struktur stationarer zu- 

falliger Funktionen, Ark. Mat. 1, 141 (1950). 

M 11, 607 
♦Kavanagh, A. J., (See O. W. Richards), Growth 1, 

217 (1937). 
Kawata, T., On Wiener's prediction theory, Rep. 

Statist. Appl. Res. Union. Jap. Sci. Eng. 2, 120 

(1953). m M 15, 143 

Kelley, T. L., The evidence for periodicity in short 

time series, J. Amer. Statist. Assoc. 38, 319 (1943). 

M 5,51 



Kendall, M. G., Tables of autoregressive series, 
Biometrika 36, 267 (1949). M 11, 449 

Kendall, M. G., Note on bias in the estimation of 
autocorrelation, Biometrika 41, 403 (1954). 

M 16, 385 

Kendall, M. G., The effect of the elimination of 
trend on oscillations in time-series, J. Roy. Statist. 
Soc. 104, 43 (1941). M 3, 10 

Kendall, M. G., On autoregressive time series f 
Biometrika 33, 105 (1944). ' M 6, 163 

Kendall, M. G., Contributions to the study oj oscilla- 
tory time-series (Cambridge Univ. Press or Mac- 
millan Co., N.Y., 1946). M 8, 471 

Kendall, M. G., The advanced theory oj statistics 
vol. II (Charles Griffin Co., London, W.C. 2, 
1946). M 8, 473 

Kendall, M. G., The estimation of parameters in 
linear autoregressive time series, Econometrica 17 
Suppl, 44 (1949). M 12, 512 

Kendall, M. G., Regression, structure and functional 
relationship. II, Biometrika 39, 96 (1952). 

M 14, 66 

♦Kiefer, J., (See A. Dvoretzky), Ann. Math. Statist. 
24, 254 (1953). 

Kimball, B. F., Limited type of primary probability 
distribution applied to annual maximum flood 
flows, Ann. Math. Statist. 13, 318 (1942). 

M4, 29 

Kitagawa, T., Errata: Some stochastic considera- 
tions upon empirical functions of various tvpes, 
Bull. Math. Statist. 6, 49 (1955). M 17, 870 

Kitagawa, T., Some stochastic considerations upon 
empirical functions of various tvpes, Bull. Math. 
Statist. 5, 19 (1953). M 15, 886 

4 Kitagawa, T., The probabilistic analysis of the 
time-series of rare events, Mem. Fac. Sci. Kyusyu 
Imp. Univ. (A) 2, 151 (1942). M 9, 151 

♦Kiveliovitch, M., Quelques nouveaux tests pour 
Fetude des series chronologiques II, J. Sci. MeteoroL 
6, 151 (1954). M 17, 1221 

♦Kiveliovitch, M., Quelques nouveaux tests pour 
Fetude des series chronologiques, J. Sci. MeteoroL 
6, 73 (1954). M 16, 942 

♦Kiveliovitch, M., Etude statistique des series 
chronologiques, J. Sci. MeteoroL 5, 21, 75, 89, 129 
(1953). M 16, 941 

Kolmogoroff, A. N., Uber das logarithmisch normale 
Verteilungsgesetz der Dimensionen der Teilchen bei 
Zerstiickelung, C. R. Acad. Sci. URSS 31, 99 
(1941). M 3, 4 

Kolmogoroff, A. N., Stationary sequences in Hu- 
bert's space Bolletin Moskovskogo Gosudar. Univ. 
Matematika 2, 40 pp. (1941). M 5, 101 

Kolscher, M., Harmonische Analyse einer gestorten 
Schwingung nach Amplitudenbegrenzung, Arch. 
Elektr. Ubertragung 5, 293 (1951). M 13, 167 

Koopmans, T., The degree of damping in business 
cycles, Econometrica 8, 79 (1940). M 1, 155 

Koopmans, T., Statistical Inference in Dynamic 
Economic Models, Cowles Commission Monograph 
No. 10. J. Wiley, N.Y. (1950). M 12, 431 
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Kosambi, D. D., Correlation and time series, (\rrent 
Sci. 10, 372 (1941). M 3, 175 

Kosulajeff, P. A., Sur les problemes d'interpolation 

et d'extrapolation des suites stationnaircs, C. R. 

^Acad. Sci. UJiSS 30, 13 (1941). \1 3, 4 

Kovck, L. M., Long-term foreign trade elasticities, 
Metroecon. 5, 61 (1953). M 18, 244 

Kudo, A., Note on the estimation of the mean value 
of the stochastic process, Bull. Math. Statist. 5, 53 
(1953). M 15, 142 

Lampard, D. G., A new method of determining 
correlation functions of stationary time series, 
Proc. Inst, Elec. Engrs. (C) 102, 35 (1955). 

M 16, 1134 

Lauren t-Duhamel, M-J., Etude statistique de con- 
tours craniens consideres comme courhes alea- 
toires, Publ. Inst. Statist. Univ. Paris 2, 27 (1953). 

M 15, 887 

♦Levene, H., The covariance matrix of runs up and 
down, Ann. Math. Statist. 15, 58 (1944). 

M 5, 208 

Levinson, N., The Wiener RMS (root mean square) 
error criterion in filter design and prediction, 
J. Math. Phys. Mass. Inst. Tech. 25, 261 (1947). 

M 8, 391 

Linder, A., Statistische Methoden fur Xaturwissen- 
schafter, Mediziner und [ngenieure, Monograph, 
Verlag Birkhauser, Basel, (1945). M 7, 316 

4Lomnicki, Z. A., Some 1 applications of zero-one 
processes, J. Roy. Statist, Soc. (Ser. B) 17, 243 
(1955). w M 17, 984 

Luvsanccren, S., Maximum likelihood estimates and 
confidence regions for unknown parameters of a 
stationary Gaussian process of Markov type, 
Doklady Akad. Nauk. SSSIi 98, 723 (1954). 

M 16, 385 

Mazelsky, B., Extension of power spectral methods 
of generalized harmonic analysis to determine non- 
Gaussian probability functions of random input 
disturbances and output responses of linear sys- 
tems, J. Aeronaut. Sci. 21, 145 (1954). M 15, 545 

Mandelbrot, B., On recurrent noise limiting coding, 
Proc. Sym. Inform. Networks, pp. 205-221 Poly- 
tech. Institute', Brooklyn, N.Y. (1955). 

M 17, 170 

Mann, H. B., A theory of estimation for the funda- 
mental random process and the Ornstein Uhlen- 
beck process, Sankhyd 13, 325 (1954). 

M 16, 154 

Mann, H. B., On the efficiency of the least square 
estimates of parameters in the Ornstein Uhlenbeck 

f process, Sankhyd 13, 351 (1954). M 16, 154 

♦Mann, H. B., On the statistical treatment of 
linear stochastic difference equations, Econom- 

f etrica 11, 173 (1943). M 5, 129 

♦Marriott, F. H. C, Bias in the estimation of auto- 
correlations, Biometrika 41, 390 (1954). 

M 16, 385 

Marseguerra, E., Su alcuni valori caratteristici clelle 
serie cicliche trattate con metodo continuo, 
Metron 15, 71 (1949). M 11, 530 



♦Matthai, A., The applicability of large sample 
tests for moving average and autoregressive 
schemes to series of short length an experimental 
study, Part 1 : Moving averages, Sankhyd 11, 218 
(1951). M 14, 391 

Mattila, S., Sonic tests based on moving average 
operations on time series, Ann. Acad. Sci. Fenn. 
{Ser. A) 226, 12 pp. (1956). M 18, 522 

Mayot, M., Sur la determination statistique des 
composantes ey cliques d'lin phenomenc: applica- 
tion aux etoiles variables, C. It. Acad. Sci. Paris 
223, 125 (1946). M 8, 40 

♦Medhi, J., (See M.S. Bartlett), Biometrika 42, 143 
(1955). 

Middleton, D., Statistical criteria for the detection 
of pulsed carriers in noise. II, J. Appl. Phys. 24, 
379 (1953). M14, 1105 

Middleton, D., Statistical criteria for the detection 
of pulsed carriers in noise. I, J. Appl, Phys. 24, 
371 (1953). M 14, 1105 

Middleton, D., Further remarks on the nature of the 
statistical observer, J. Appl. Phys. 25, 127 (1954). 

M 15, 728 

Middleton, D., Information loss attending the 
decision operation in detection, J. Appl. Phys. 25, 
127 (1954). % M 15, 728 

♦ Middleton, 1)., Discussion of "Statistical criteria 
for the detection of pulsed carriers in noise I, II", 
J. Appl. Phys. 25, 128 (1954). M 15, 887 

♦ Middleton, D., (See W. B. Davenport), J. Appl. 

Phys. 23, 377 (1952). 
Mineur, EL, Nouvelle methode delissage et niefhodc 

pour determiner avec precision la periode (Tun 

phenomenc, Ann. Astrophysique 6, 136 (1943). 

M 8, 55 
Mittmann, O. M. J., Varianz-Untersuchungen bei 

station aren Variablen, Arch. Meteorol. Geovhys. 

Bioklimatol. 9, 519 (1957). M 18, 959 
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Use of Chebychev polynomials in thin film com- 
putations, K. D. Mielenz, J. Research NBS 63 A,, 

No. 3, 297 {1959). 

From Herpin's expression for the rath power of a multilayer 
matrix, very simple closed formulas are derived for the 
matrices and optical constants of any multilayer with a 
periodic structure. 

According to Epstein's theorem, any symmetrical multilayer 
is equivalent to a fictitious monolayer. A simple expression 
for the equivalent index and thickness of this monolayer is 
deduced for the case of a periodic and symmetrical sequence 
of equally thick films. 

As compared to any other method of numerical computation, 
the suggested formulation provides a considerable saving 
of time and work. In a numerical example, this saving 
amounts to about 80 percent. 

Theory of formation of polymer crystals with 
folded chains in dilute solution, J. I. Lauritzen, Jr., 

and J. D. Hoffman, J. Research NBS 64A, No. 1, 

73 (1960). 

A detailed interpretation of the kinetics of homogeneous 
nucleation and growth of a polymer from dilute solutions 
is given. The probability of forming both nuclei with folded 
chains, and the conventional bundle-like nuclei, from dilute 
solution is carefully analyzed. It is predicted that at suffi- 
ciently high dilution, critical nuclei of length 1* will be formed 
from single polymer molecules by sharp folding of the chain 
backbone. After growth, the resulting crystal is flat and 
platelike, the loops formed by the chain folds being on the 
upper and lower surfaces. Kinetic factors determine that 
the distance between the flat surfaces in the grown crystal 
will vary over only a narrow range of values about a charac- 
teristic step height, l* = <r e /Af. Here a e is the free energy 
required to form a unit area of the flat surface, and possesses 
a rather large value because the work involved in forming 
folds is included. The quantity Af is the free energy differ- 
ence per unit volume of crystal between the crystalline and 
solution states, and is approximately proportional to the 
degree of supercooling, AT. These crystals are metastable. 
The logarithm of the nucleation rate is approximately pro- 
portional to 1/(AT) 2 near the melting point. The exponent 
n in the free growth rate law is predicted under various 
assumptions. To the extent that comparison is possible, 
the predictions given agree with the experimental results 
obtained by Keller and O'Connor and others on single 
crystals of unbranched polyethylene grown from dilute 
solution. 

Effect of antenna size on gain, bandwidth, and 
efficiencv, R. G. Harrington, J. Research NHS 64D, 

No. 1, l\l960). 

A theoretical ana'ysis is made of the effect of antenna size 
on parameters such as gain, bandwidth, and efficiency. 
Both near-zone and far-zone directive gains are considered. 
It is found that the maximum gain obtainable from a broad- 
band antenna is approximately equal to that of the uniformly 
illuminated aperture. If higher gain is desired, the antenna 
must necessarily be a narrow-band device. In fact, the 
input impedance becomes frequency sensitive so rapidly that, 
for large antennas, no significant increase in gain over that 
of the uniformly illuminated aperture is possible. Also, if 
the antenna is lossy, the efficiency falls rapidly as the gain 
is increased over that of the uniformly illuminated aperture. 



Surface-wave resonance effect in a reactive cylin- 
drical structure excited by an axial line source, 

A. L. Cullen, J. Research NBS 64D, No. 1, 13 

(1960). 

It is shown that a purely reactive cylinder excited by a 
neighboring line source can, under suitable conditions, give 
rise to a radiation pattern closely approximating the func- 
tion cos n 6. 

In a numerical example, a cylinder of three transverse electro- 
magnetic wavelengths circumference has a surface reactance 
chosen to emphasize the term cos 6 9 in the Fourier series of 
the resultant radiation pattern. It is shown that only 1.1 
percent of the total power delivered to the line source is 
radiated in unwanted modes. 

It is also shown that the position of the line source does not 
affect this result to first order provided that k(b — a)<<l, 
where b — a is the distance of the line source from the cylindri- 
cal surface. 

An exact earth-flattening procedure in propagation 
around a sphere, B. Y. -C. Koo and M. Katzin, 

J. Research NBS 64D, No. 1, 61 (1960). 

By a refinement of the procedure used in the usual earth- 
flattening approximation, t he problem of propagation around 
a spherical earth is reduced to an exact equation of the same 
form. Thereby the earth-flattening procedure becomes appli- 
cable to arbitrarily large heights and distances. It is also 
found that existing solutions of the approximate equations can 
be reevaluated to yield the exact solutions for slightly different 
refractive index distributions. 

Some applications of statistical sampling methods 
to outgoing letter mail characteristics, N. C. Severo, 
A. E. Newman, S. M. Young, and M. Zelen, NBS 

Tech. Note 16 (PB151375) $2.75. 

This paper presents applications of statistical sampling pro- 
cedures especially devised to procure information about the 
characteristics of outgoing letter mail. The results of four 
separate studies carried out in the Washington, D.C., San 
Francisco, and Los Angeles post offices are herein summarized. 
The techniques used in the various studies were developed so 
that the required information would be of predetermined 
reliability and could be gathered without the use of a large 
staff and without interrupting the flow of mail. The four 
studies presented concern: (1) Letter size and color char- 
acteristics, (2) ratio of hand canceled mail to machine canceled 
mail, (3) top and bottom clearance space of an addressed 
envelope, (4) proportions of long and short letters. 

Terrestrial propagation of very-low-frequency radio 
waves, J. R. Wait, J. Research NBS 64D, No. 2, 153 

(1960). 

A self-contained treatment of the wave-guide mode theory 
of the propagation of very-low-frequency radio waves is 
presented. The model of a flat earth with a sharply bounded 
and homogeneous ionosphere is treated for both vertical and 
horizontal dipole excitation. The properties of the modes 
are discussed in considerable detail. 

The influence of earth curvature is also considered by refor- 
mulating the problem using spherical wave functions of 
complex order. The modes in such a curved guide are investi- 
gated and despite the initial complexity of the general solution, 
many interesting and limiting cases may be treated in simple 
fashion to yield useful and convenient formulas for calculation. 
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Other factors considered are the influence of the earth's 
magnetic field, antipodal effects, resonator type oscillations, 
and the influence of stratification at the lower edge of the 
ionosphere. 

Inclusion theorems for congruence subgroups, M. 

Newman and I. Reiner, Trans. Am. Math. Soc. 91, 
No. 3,369 (1959). 

Let G t be the group consisting of all tXt integral matrices of 
determinant 1. For a fixed partition t = r J rs of t into positive 
integers r, s, and for a fixed positive integer n, define the 
subgroup 

<?r. s (n) = {(^ <r> J(.)) €(7 ' : C-0(modf0|. 

Suppose that m is a positive integer and H a group such that 

G r , s (mn)cHc:G r , s (n). 
Then 

H=G r , s (dn) where d\m. 

Further results of this type are obtained. 

New approach in the theory of satellite orbits, J. P. 

Vinti, Phys. Rev. Letters 3, No. 1,8 (1959). 

A gravitational potential has been found, expressed in oblate 
spheroidal coordinates, which results in separability of the 
Hamilton-Jacobi equation for the motion of an earth satellite 
and which is much closer to the empirically accepted one than 
any heretofore used as the starting point of a calculation. 
It thus becomes possible to do orbit theory for unretarded 
satellites very accurately without the use of perturbation 
theory. 

Calculated patterns of slotted elliptic-cylinder an- 
tennae, J. R. Wait and W. E. Mientka, Appl. Sci. 
Research B7 9 449 (1959). 

The model assumed is a perfectly conducting elliptic cylinder 
of infinite length which has a narrow axial slot of finite length. 
Patterns are presented for various ratios of the major to 
minor axis. It is indicated that for reasonably large elliptic 
cylinders, the patterns are dependent mainly on the surface 
curvature in the neighborhood of the slot. 

On prediction of system behavior, J. R. Rosenblatt, 

Proc. of the N.Y. Univ.-Ind. Conf. on Reliability 
Theory (New York, N.Y.) p. 39 (1958). 

It is customary in theoretical discussions of prediction of 
system performance to assume that the relation between 
variables by which performance is assessed and variables de- 
scribing the parts of the system can be specified by a function. 
The purpose of this paper is to consider some of the problems 
which arise in choosing the form of such a function and in 
specifying the relevant variables and the nature of appro- 
priate experiments, measurements, and data. 
In the context of each of a number of familiar types of mathe- 
matical model, the possible consequences of alternative choices 
of time units, subsystem definitions, and independence 
assumptions are discussed. 

Kinetic equation for a plasma with unsteady corre- 
lations, C. M. Tchen, Phys. Rev. 114, 394 (1959). 

As a generalization of the Boltzmann equation, the kinetic 
equation for a plasma is derived in the form of a generalized 
Fokker-Planck equation, by considering unsteady correlations, 
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